Two small deletion mutations of the HEXB gene are present in DNA from a patient with infantile Sandhoff disease.
Lysosomal beta-hexosaminidase (EC 3.2.1.52) occurs as two major isozymes hexosaminidase A (alpha beta) and B (beta beta). The alpha subunit is encoded by the HEXA gene and the beta subunit by HEXB gene. Defects in the alpha or beta subunits lead to Tay-Sachs or Sandhoff disease, respectively. While many HEXA gene mutations have been reported only three HEXB gene mutations are known. We report the characterization of two rare HEXB mutations present in genomic DNA from a single fibroblast cell line, GM203, taken from a patient with the infantile form of Sandhoff disease. The first is a single base pair deletion in exon 7 changing the codon for Gly-258, GGA, to GA and the second, a two base pair deletion in exon 11 changes the codons for Arg-435/Val-436, AGA/GTC, to AGTC. Each mutation produces a frame shift in the affected allele that results in a premature stop codon 17 or 20 codons downstream, respectively. These mutations also result in the inability to detect beta-mRNA by Northern blot analysis of total mRNA. These data are consistent with the idea that the severe infantile form of Tay-Sachs or Sandhoff disease is associated with a total lack of residual hexosaminidase A activity.